, and for sparsomycin C~3HI9N3OsS2, as reported in J. Am. chem. Soc. 92, 417 (1970) . The corresponding Z* are:
3.35 and 3.05, instead of 3.34 and 3.30, respectively.
The inhibitory effects of a dermal extract uponlgranulation itissue I C. T. Hanks and E. O. Smith
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Summary. Injection of a water-soluble dermal extract into adult'r~ts resulted in depression oI1 D~NA synthesis in granulation tissue at 3 different sites of injury, but not in ~pithelium. This suggests that connective tlssue-~roliferation may be controlled in part by a chalone-like mechanism.
In vitro studies have shown that factors in cell extracts and dialyzed media from cell cultures can inhibit the growth of WI-38 cells and human cutaneous fibroblasts 2,3. These studies suggest that a tissue-specific, species non-specific, inhibitory factor may be responsible. However, there are no published reports to support the hypothesis that such a mechanism is operating in vivo. Our experiments demonstrate tissue-specific inhibition of connective tissue promechanism is operating in vivo. Our experiments demonstrate tissue-specific inhibition of connective tissue proliferation in healing wounds at 3 different sites of injury in young adult male rats by a tissue extract of neonatal rat dermis. Species specificity of the tissue extract has not been tested.
Material and methods.
In order to prepare a dermal tissue extract free of contaminating epidermis, approximately 100 neonatal Sprague-Dawley rats were decapitated and their skins removed. These skins were immersed for 30 sec in 55 ~ water and cooled on ice 4. Following separation of dermis from epidermis with forceps, the 2 portions of each skin were placed in separate containers of liquid nitrogen. The accumulated dermis tissue was powdered with mortar and pestle, homogenized in 0.02 M Tris-HC1 buffer at pH 7.15, and centrifuged at 10,800 • g for 30 min at 4 ~ The supernate was dialyzed against 0.02 M Tris-HC1 buffer, lyophylized and stored at -20 ~ until ready for use. The dermal extract (DE) was reconstituted with 0.02 M Tris-HC1 buffered saline, pH 7.15 to a protein concentration of 10 mg/mP. Neonatal liver extract (LE) was prepared in the same manner. 5 surgical excisions were made in each experimental and control animal. A back wound, 1 cm 2, was made to the depth of the fatty s.c. tissue (figure A). Full thickness excisional wedges were removed from the pinnae of both ears. They were 3 mm wide at the edge and extended 4 mm deep (figure B). And finally, bilateral palatal excisions were made beginning at a line 1 mm medial to each maxillary 1st molar and extending to the cemento-enamel junction of the tooth (fgure C). The effects of the tissue extracts upon proliferation of granulation tissue at each wound site, as well as maxilla~~pithelium, was evaluated by autoradiography, kTn'tiate~ymidine (0.5 IxCi3HTdR/g b. wt, sp. act. 6.7 ~ole)-was injected i.p. 1 h before sacrifice in all cases. In a preliminary experiment, nuclear Experientia 34/5
Figures A, B and C. 3 sites of injury in each experimental and control animal, 72 h following surgical injury. A Back wound with clot (c) overlying dermis containing the sectioned panniculus carnosus muscle (m) and fatty s.c. connective tissue from which early granulation tissue (g) was derived. Migrating surface epithelium was at the level of the clot, but is not shown (X41). B Maxilla just palatal to 1st molar (m), showing epithelium (e) and connective tissue in the area of the wound. Granulation tissue (g) was most prominent in a connective tissue zone superficial to the peak of alveolar (a) bone (X 80). C 1 side of ear wound. A clot (c) covered the sectioned edges. Cartilage (ct) separates the 2 portions of connective tissue of ear, each of which is covered with hair-bearing epithelium (e). Granulation tissue (g) began in fatty connective tissue to the right of the cartilage or adjacent to the muscle to the left of the cartilage (• 37).
labeling of granulation tissue in each wound site was greatest on the 3rd day following surgical injury to that site. Therefore, using day 3 (72 h) as the end point of the experiment, 1 ml of either DE or LE (10 mg p r o t e i n / m l ) was injected s.c. into the necks of our experimental animals at each of 6 time intervals prior to sacrifice: 24, 20, 16, 12, 8 and 4 h. 4 control animals were injected 24 h before sacrifice with 1 ml sterile saline only. All animals were sacrificed u n d e r ether anesthesia at 10.00 h. The tissue was fixed by routine methods, dehydrated and e m b e d d e d in paraffin, a n d step serial-sectioned at 8 ~tm thickness. After dipping in K o d a k NTB-2 nuclear emulsion, the slides were exposed for 3 weeks, processed, stained with hematoxylin a n d eosin and viewed at magnification, x 400. G r a n u l a t i o n tissue appeared consistently in the same zones in each w o u n d site at each time period. The average n u m b e r of labelled nuclei per high power field ( a r e a = 0.0625 m m 2) was determined in the granulation tissue at each time period. In addition, labelled basal and parabasal nuclei per 0.25 m m linear surface distance of maxillary mucosal epithelium was determined at the same magnification. This m e t h o d of evaluation of multiple sections was preferred to the labeling index method (labelled nuclei/1000 ceils) because the zones to be evaluated were well defined, while the staining intensity of the cells varied to some extent. Results and discussion. Autoradiographs from animals injected with D E at 16 h consistently showed reduced nuclear labeling in the granulation tissue zones when compared to control slides. The most dramatic depression of nuclear labeling was observed in granulation tissue in wounds of the back a n d maxilla. Nuclear labeling was depressed 58% Inhibition of RNA synthesis 0-4 h after rat hepatectomy depressed DNA synthesis in liver 12-18 h later 6. And, inhibition of protein synthesis 1-8 h after isoproterenol stimulation of Mouse salivary gland resulted in depressed DNA synthesis 20 h later 7. The G l chalone for mammalian epidermis has been shown to depress DNA synthesis in mouse epidermis in vivo maximally between 9 to 20 h after injection s,9. This study presents the 1st in vivo evidence (to our knowledge) of a dermal chalone-like substance, present even in neonatal rat dermis, which is capable of suppressing DNA synthesis in proliferating connective tissue. In a lower physiologic concentration, this substance may take part in a negative feedback mechanism to control growth and proliferation of granulation tissue in the heating wound. Further studies are necessary to determine whether this substance is active in embryologic or neoplastic connective tissue growth.
